This study seeks to examine the impact of frequency of board meetings on R&D investment strategy in OECD countries. The study uses a panel data of 200 companies from Anglo American and European countries between 2010 and 2014. The ordinary least square regression is used to examine the relationships. Additionally, to alleviate the concern of potential endogeneity, we use fixed effect regression, two-stage least squares using instrumental variables. The results show that there is a negative and significant relationship between frequency of board meetings and R&D investment strategy, with a greater significance among Anglo American countries than among Continental European countries. The rationale for this is that the legal and accounting systems in the Anglo American countries have greater protection through greater emphasis on compliance and disclosure and therefore allowing for less risk-taking. Future research could investigate R&D investment strategy using different arrangement, conducting face-to-face meetings with firm's directors and shareholders. This study extends, as well as contributes to the extant CG literature by offering new evidence on the effect of frequency of board meetings on R&D investment strategy between two different traditions. The findings will help regulators and policy makers in the OECD countries in evaluating the adequacy of the current CG reforms to prevent management misconduct and scandals.
Introduction
Corporate governance (CG) mechanisms are important, considering that CG is about how companies use their resources to resolve conflicts among their many stakeholders [1] . Country characteristics exert a great deal of influence on the CG systems under which companies operate. For example, countries have unique legal systems, and these systems influence the nature of the corporate rights that companies must recognise in doing business. Legal systems are important because of the significant external controls that they exert on the companies working within them. Other unique factors that play an important role in this study are the particular accounting practices used, the unique characteristics of the country and their cultures.
The key conceptual issues used in this paper are intended to show how CG mechanisms are highly determined by the specific countries in which firms operate, and how the specific mechanisms that are found to be useful in the particular countries are based on the legal, accounting and auditing practices as well as on the specific ownership and debt issues that are common in those countries. Moreover, culture also influences customs, general worldview, attitudes and values, all of which are instrumental in how firms and their managers carry out their business operations [2] [3] [4] [5] [6] .
The literature on the relationship between frequency of board meetings and firm performance, particularly with respect to risk-taking, is not conclusive. According to Vafeas [7] , some believe that frequent board meetings would ultimately have a positive impact on a firm's risk-taking, but another view holds that board meetings do not benefit shareholders of a firm. However, there appears to be more support for frequent board meetings benefitting forecasts of management earnings [8] . Another study shows that frequent meetings contribute to improved firm performance [9] .
It is also expected that the factors that influence CG would also influence R&D in organizations [10] [11] [12] [13] [14] . Two important questions that would be addressed in this paper are: How does CG drive R&D and how does board structure moderate the assessment of R&D? The objective of this paper is to see how CG plays a role in the decisions to promote R&D in organisations, how the different types of board would either promote or discourage R&D and how management makes decisions regarding R&D.
The sample firms used in this paper are drawn from firms that are listed in the and gas, technology, telecommunications, and utilities. The period that was focused on was from 2010 to 2014, resulting in 1000 firm-year observations. The paper will begin by giving an overview of the OECD, showing how CG became an important subject and will then give a historical overview of how CG came to be introduced. It is in this context that the paper will look at how frequency of board meetings has an impact on R&D investment strategy.
Corporate Governance and R&D: A Review
The OECD, formed on December 14, 1960, started operations on September 30, 1961 , taking up the mantle left by the Organisation for European Economic Co-operation (OEEC). When the OEEC was formed on April 16, 1948 , with 18 European nations, it was in response to the Marshall Plan, a plan to rehabilitate the European economies that were badly ravaged through Europe's involvement in the war effort. This organisation was formed on the recommendation of George C. Marshall, U.S. Secretary of State, who maintained that if the American government was to move forward with helping the rehabilitation of European economies, there had to be "some agreement among the countries of Europe as to the requirements of the situation and the part those countries themselves will take" [16] [17].
Encountering many difficulties, the countries making up the OEEC saw their organisation as important but recognised that "broader co-operation will make a vital contribution to peaceful and harmonious relations among the people of the world", and that expansion of trade was necessary for "economic development of countries and the improvement of international relations". They agreed to be reconstituted under the banner of the Organisation of Economic Co-operation and Development [18] [19]. It was with this mission that the OECD was formed, consisting of the 18 members of the OEEC, as well as the United States and Canada.
The OECD provided the means whereby countries could work together on matters of common interest, and on issues that arose in their domestic economies that had the potential to influence their relations with other nations. As nations engaged in trade and investment, it was expected that they would need common understanding for smooth relations. As the OECD [16] explains, the organisation "provides a forum in which governments can work together to share experiences and seek solutions to common problems" [17] .
In the 1980s and 1990s, many OECD countries were challenged by financial scandals affecting their populace [16] [18] . The OECD recognised this as an area of common concern for its member countries. Governments needed to restore confidence in their economies that were compromised by scandal. They also needed to establish healthy financial environments for sustainable development, and to foster renewed confidence among investors, both domestically and globally.
In order to deal with risk, IECD (2004) 
Multi Theoretical Framework
The theories that can be used to discuss this relation between frequency of board meetings and risk-taking is agency theory, which shows the importance of looking after the interests of shareholders and promoting firm performance; resource dependence theory, since the board serves as a resource, improving firm value; and institutional theory, which is based on the idea that managers and directors will take measures that would help them to influence others. More frequent meetings may help give the impression that the firm has a board that is actively working; however, there is no relation and the null hypothesis is rejected.
Agency Theory
Agency theory is based on the separation of the roles of owner and manager, or of possession and control [26] . The inference here is that experts are hired as managers to manage the corporation, and are expected to look after the interests of the owners [26] . With the separation of ownership and control, the expectation is that organisations will be managed expertly, with the managers taking the place of the owners, and keeping the owners' interest as their mission [27] [28].
As Lai and Chen [29] point out, major stakeholders or shareholders have been seen as more likely to desire little risk and more growth and that stakeholder gains in the organisation tended to favour the major shareholders more with better returns than other stakeholders. As Gamble and Kelly [30] point out, shareholders are seen as privileged, since the company focuses on protecting the interests of shareholders. Having alliance partners as one of the stakeholders in an organisation leads to tough competition in the global environment. This competitiveness is seen as making the organisation more efficient, very different from firms that face competition as they develop their own know-how [29] .
Garmaise and Liu point to the fact that managers of organisations, under agency theory, are prone to investment, even when there is an indication that conditions may not be ideal. Dishonest managers would expose the organisation to systemic risks by taking chances and investing when there are indications that it may not be the best decision. In these instances, dishonest or corrupt managers are generally looking out for their own self-interest. 
Resource Dependence Theory
Resource dependence theory holds that boards of directors are important to the functioning and performance of an organisation because the expertise and connections with others in the outside environment that individual board members have helps the organisation to secure resources [31] . The corporate board and outside directors are therefore seen as important for the organisation's performance. Board member diversity and external networks among board members and other organisations are important factors in resource dependence theory.
Resource dependence theory also shows that boards of directors with "broad and deep levels of knowledge" are in an advantageous position to make use of this knowledge in the wider external environment [32] .
Institutional Theory
Institutional theory examines the stability and survival of the organisation, and highlights institutional norms and rules that the organisation can incorporate in order to promote its longevity.
Great risk could result when professionals accept each other's ideas without questioning them, because of peer influence. For example, Westphal and Zajac [33] highlight the risk-taking that is involved by pointing to the Parmalat scandal in which members of the financial community accepted reports, presentations and press releases because of "institutional ascription" or because these professionals who were interconnected probably through boards, simply accepted each other's words as truth (p. 638).
Frequency of Board Meetings and Risk-Taking: Literature Review and Hypotheses Development
Policy-makers and researchers express concern whether the frequency of board meetings is related to financial performance of companies. It was conjectured that more frequent board meetings lead to more monitoring of managers, which can improve financial performance [7] . It was also thought that regular meetings allow directors the opportunity to discuss strategies, and to more frequently assess how managers are performing [7] . According to Mangena and Tauringana [9] , when meetings are held frequently, directors receive timely information about the organisation and have the opportunity to address developing problems more promptly. Besides keeping directors informed, frequent board meetings develop closer bonds among directors [34] . Also, conscientious directors attend meetings regularly and participate in board activities.
An opposing view suggests that shareholders do not gain much from board meetings. While the board was seen as protecting the interests of shareholders, meetings did not fulfill that goal. According to Vafeas [7] , frequency of board meetings does not accomplish much, since the amount of time that board members spend together does not really involve much genuine exchange that is relevant to shareholders. This is because of the amount of routine involved in board meetings [7] . Vafeas explains that several management reports have to be presented, and various formalities have to be acknowledged at board meetings [7] .
Lipton and Lorsch [34] also pointed out that frequent board meetings do not help shareholders, because these meetings take time away from monitoring management. It is also noted that frequent board meetings cost the company, in terms of expenses to cover travel, refreshments and other board activities [7] .
This leads us to propose the following hypothesis.
H1: There is no statistically significant relationship between the frequency of board meetings and R&D investment strategy.
Research Design

Data Collection
This study uses the OECD CG Principles (2004) to investigate the quality of CG practices in the companies used in the sample. CG data are obtained manually from annual reports. Annual reports are the main source of information for this study, and the assumption is made that the internal CG variables presented are reliable. The rationale for this is that the information provided by management to the shareholders must be accurate. Therefore, 200 annual reports for the companies provide the majority of data.
The annual reports were obtained from the Perfect Information Database and companies' website. When annual reports were not readily available, and when data was not available in the Perfect Information Database, the company was contacted directly through phone call or email, or through the companies' website. The R&D expenditure data obtained from the annual reports of the companies were listed in the sample. The data were obtained for the years between 2010 and 2014 immediately after the financial crisis, and additional information obtained from databases, such as DataStream. These data would come primarily from the item "other cash payment related to operating activities" or similar identification in the notes to the financial statement in the annual reports.
The firm-level data include firm size, measured by log of total assets, sales growth, audit committee number, CG committee number and leverage, as well as year dummies and country dummies. The country-level data include stock market capitalisation, corruption index, inflation, GDP per capita, Hofstede's culture variable (masculinity and power distance) and exchange rate. These include the country's legal system, whether common law or civil law. Countries with common law systems tend to have better protection for shareholders than countries with civil law systems. The accounting system used, whether based on international or local accounting standards, is also important, as different systems have different reporting requirements and notions of acceptable practice. The CG system used, whether Anglo-American or Continental-European, also has different requirements and different protections for shareholders. A country's GDP gives an indication of the prosperity and size of the economy, and the level of investment in the economy. The level of corruption in the country, its inflation rate and the treatment of shareholders' rights are all factors that are significant to investors, affecting the amount of caution that an investor should exercise when investing in a particular economy. Cultural variables are important factors that shed light on an economy. This information is accessed from the World Bank website and other global sources of financial information on countries, as well as from the World Federation of Exchanges. Hofstede's cultural variables also help identify the manner in which companies in particular countries approach business dealings.
Sample
The sample used in the larger study consisted of 200 companies drawn from the Anglo American tradition, including companies from the five countries of Australia, Canada, Ireland, UK and US, and from the Continental European tradition, including companies from the 5 countries of France, Germany, Italy, Japan and Spain. Ten industries, basic materials, consumer goods, consumer services, financials, health care, industrials, oil and gas, technology, telecommunications, and utilities, were represented among these companies. The firms that were used in this study on R&D were drawn from the original sample, and included only those companies that had R&D. The period that was focused on was from 2010 to 2014, resulting in 1000 firm-year observations. There were a total of 122 companies that had R&D and 78 did not have R&D. Japan had the highest number of companies, 18, with R&D and the lowest, 2, without R&D. The companies in these lists would be compared to see what aspects of CG they possess or do not possess, and factors that may influence R&D. Also, these countries would be compared in terms of country level characteristics, to see what characteristics are most associated with R&D investment and those that are most associated with its absence. The sample firms that were used in this paper were companies listed in the World's Biggest Public Companies listing, FORBES Global 2000 Leading Companies [15] .
The reason for selecting these companies from both the Anglo-American and the Continental European traditions, from the particular industries mentioned above, and covering the period from 2010 to 2014 is that these are important factors in highlight whether the process chosen can be replicated with the same results at different periods. The time period is crucial because it covers a period after the financial crisis. The fact that companies are drawn from different traditions shows that these companies have different practices because of differences in laws, accounting and tax practices and country characteristics. The fact that different industries are used is also important because of the characteristics, importance, and performance of these industries in their respective economies.
An inclusion criterion of the companies taking part in the study was that they had experienced the global financial crisis, and data was available for a period after this event. An exclusion criterion was that any firms that had independent variables missing that were necessary for the analysis would be eliminated from the sample. Utility firms and firms from the financial industry were also excluded, as these industries have a different capital structure and are heavily regulated, which is likely to impact their governance structures differently than firms in other industries [35] [36] [37]. Table 1 summarises all variables used in conducting the empirical study. The measurement of Board structure is measured on the basis of the frequency of board meetings (FBM). Frequency of board meetings refers to how often the board meets.
Variables Measurement and Regression Model
Lang and Jagtiani [38] point out that CG and credit risk management were important elements contributing to the 2007 financial crisis. The strains that took place as a result of poor risk management and the lack of CG led to the collapse of the financial market [38] .
Control variables that were thought to be able to influence risk-taking were integrated. For instance, firm size was shown as a logarithm of the total assets in each year. Country information would be obtained from global sources, such as country statistics, and company information would be obtained from company websites as well as from annual reports. A valuation model and panel data from companies in the United States, UK, Canada, Ireland, Australia, France, Spain, Germany, Japan and Italy will be used. This study set out to examine the how frequency of board meetings influence risk-taking measured by R&D intensity and how country characteristics moderate the relationship between risk-taking and firm value.
Ordinary least squares (OLS) regression would be used to test our hypothesis. The dependent variable in these regressions is the risk-taking. Since it may be influenced by past performance, growth, ownership characteristics and CG characteristics, among others, all of these variables are included in the regression analysis to control for confounding factors [39] [40] . Year and industry dummies would be used in all regressions in order to control for the year and the industry. Based on the above hypothesis, the following model is proposed and with the aim to be tested using the ordinary least square (OLS) Table 2 reports the descriptive analysis of data relating to the independent variable. For example, the minimum number of meetings was (0) and the maximum was (35) in the overall sample period. The average over the sample period is (8.08) and the standard deviation is (3.957). Table 2 presents the control variables, which are considered to have an influence on risk-taking among Table 3 shows results of correlation matrices for these study variables in order to examine multicollinearities among variables. The coefficients of Pearson's and Spearman's are used as a robustness check, the direction and the magnitude of coefficients shows in correlation matrices are almost the same, indicating non-existence of non-normality problems. Additionally, the coefficient of both Pearson's and Spearman's shows that the level of correlation among variables used are relatively weak, indicating non-existence of serious multicollinearity problems. Moreover, the values of Variance Inflation Factor (VIF) reported in Table 4 , less than 10, indicating that there is no serious multicollinearity problem [40] . The presence of heteroscedasticity was also tested using Breusch-Pagan test and the p-value is 0.166, indicating that heteroscedasticity is not present in this model. Table 4 represents the findings of the OLS analysis of Frequency of board meetings on risk-taking. It shows a statistically significant and negative relationship Notes: coefficients are in front of parenthesis. ***, ** and * denote p-value is significant at the 1%, 5% and 10% level, respectively. Also, year 2013 are excluded from the regression analyses. It is used as base year, respectively, for purposes of comparison.
Empirical Findings
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Regression Analysis
between frequency of board meetings and risk-taking measured by R&D/Sales, thereby providing empirical support for H1. This negative relationship suggests that the more board meetings are held, the lower the risk-taking. This relationship is based on the idea that frequent board meetings mean greater monitoring of management. The overall average for all firm years is (−4.293***) for frequency of board meetings. This finding shows that there is a negative relationship between frequency of board meetings and risk-taking, significant to 1%. This suggests that when meetings are more frequent, risk-taking will decrease. According to agency theory, board members protect shareholders' interests through their surveillance of management [7] [9] . This finding supports studies including Karamanou and Vafeas [8] , who show that among 275 U.S. listed companies, frequent board meetings had a positive effect.
However, another view is that more frequent boards meetings result in higher costs for boards and firms, eventually leading to poor performance. The theories that can be used to discuss this relation between frequency of board meetings and risk-taking is agency theory, which shows the importance of looking after the interests of shareholders and promoting firm performance; resource dependence theory, since the board serves as a resource, improving firm value; and institutional theory, which is based on the idea that managers and directors will take measures that would help them to influence others. More frequent meetings may help give the impression that the firm has a board that is actively working.
Firm size is also significant, but at 5% and negative. Firm size mattered, as firms of different sizes had different CG structures. Differences in firm size affected risk-taking. In terms of audit committees, here was also a negative relationship, significant at 10%. This meant that an increase in audit committee led to a reduction in risk-taking. Significance to CG committee number was (5.124***) significant at 1%. This suggests that when CG increases, so does the likelihood of investment in R&D [41] [42] .
Audit committees would lead to an increase in the creditworthiness of the company, as these committees carry out more surveillance of firms, leading to better protection of shareholders' interests [30] [35] . With the country variables, corruption index, power distance and Anglo-American have relations with risk-taking that are significant at 1%. Corruption index, power distance and Anglo-American have a positive relationship. The findings are (2.004**) for corruption index, (3.491***) for power distance and (4.572***) for Anglo-American. An increase in corruption index and power distance led to increase in risk-taking. The positive significance for Anglo-American means that firms from Anglo countries perform better in terms of risk-taking than firms from Continental countries. This reflect the fact that Anglo-American system leads to a decline in risk and ultimately in credit risk. According to research, since the Anglo-American tradition has rigid CG mechanisms established by country practices, heavy emphasis is placed on compliance and disclosure, leading to reduced risk-taking.
Further Analysis
To conform the robustness of the obtained findings, additional analyses have been carried out. To test for existence of any possible endogeneity [43] , this study uses fixed effect regression model to address possible firm-level heterogeneity. Therefore, the model to be assessed is identified as:
The results for model 1 are reported in Table 5 and the results are mostly similar to those in Table 4 . The findings are robust to endogeneity problems that may arise from omitted factors.
The two-stage least squares test is used with the OLS regression in order to correlate the errors that may occur in the dependent variables with the Table 4 , suggesting that our results are fairly robust to possible endogeneity issues.
Conclusions
Although several of previous studies examined the association among frequency of board meetings on performance [44] In addition, a comparison of the Anglo American countries and the European countries reveals that both sets of countries show a negative relationship between frequency of board meetings and risk-taking, but that this relationship is shown to be much smaller in the Continental European countries than in the Anglo American countries. The rationale for this seems to be that in the Anglo American countries, the legal and accounting systems in the Anglo American system have greater protection through greater CG and heavy emphasis is placed on compliance and disclosure and therefore allowing for less risk-taking.
Frequency of board meetings is significant and negative. This supports the position that the more often board meetings are held, the less risk there is. The literature shows that frequent meetings can lead to a reduction in risk [60] - [68] . This may be because more frequent board meetings mean more monitoring of management, thereby reducing risk-taking [7] . This is based on the idea that there is more strategising at board meetings [69] , thereby promoting more creative solutions to problems [7] . Frequent board meetings were also thought to be effective in promoting closer ties between members [43] . But Vafeas [7] suggests that the argument can be made that more frequent board meetings do not help, because more costs are associated with holding these meetings.
